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(54) A computer-assisted system for instructing students 



(57) The invention concerns a computer-assisted 
system for instructing students comprising a plurality ot 
microcomputers, which store a plurality of educational 



programs. The system further comprises communica- 
tion means arranged to enable a remotely located stu- 
dent to select and run one of the educational programs. 



c5 
E 







irrof 




2 

LU 
IT 








1 








a 




LU 

tr 





CO 

2 




Printed by Jouve. 75001 PARIS (FR) 



EP 0 710 942 A2 



Description 



10 



15 



20 



25 



30 



35 



40 



45 



50 



55 



'° ^£22S2££XZ~» will now be MM * »* <* an - ^ . - 

companying drawings in which: 

Fig 1 illustrates one conception of the architecture of a system in accordance with the present invention by whfch 
any STUDENT can gain access to any REPOSITORY of lessons provided by a school 
Fig 2 illustrates a high-level logic flow diagram for the presented of a lesson ,n the system of F.g. 1 , and 
Figs. 3 and 4 illustrate a more detailed logic flow of the presentation of a lesson. 

Figure 1 illustrates a simplified form of one architecture which can accompli^ [^^^^11 
REPOSITORIES hold educational computer programs. Students obta.n access to the programs needed, via the NET 
WORK indicated The programs instruct the students in an interactive manner. t .^, innt! eiirh 

T^Snts need'not be present at the REPOSITORIES, but statton themselves at convement locations, such 
as their homes, thereby eliminating the need to travel to a physical facility to attend classes. 

The Educational Programs 

The teaching programs themselves are commercial* available, and new programs wil. be devetoped as systems 

able The invention provides several highly innovate features which sfcnfcant* enhance the effectiveness of these 
teaching programs and testing programs. 

Profiles 

n„ a i« thai a PROFILE is Generated for each student. PROFILES are discussed in the Related Applications As 
adaSed^tt^ 

(b) the educational needs and (c) the educational capabilities, of the student. 



2 



EP 0 710 942 A2 



Educational Status 

Educational status refers to the student's present position in the student's educational career. For example, third- 
month, secondary-school freshman is one status. 
5 The invention uses the educational status in deciding what material to present the student at a given time, as 

discussed more fully below. 

Educational Needs 

10 Educational needs refer to the instruction needed by the student at the time, which is largely determined by the 

student's curriculum. For example, the lessons needed by a college sophomore having a curriculum of college chem- 
istry, with emphasis on organic synthesis, are known. 
Educational Characteristics 

Educational characteristics refer to the manner of teaching to which the student best responds. That is, the invention 
is identifies learning characteristics of each student, and presents material in a manner compatible with the characteris- 
tics. 

As a simple example, some students can understand the Pythagorean Theorem directly from its mathematical 
statement, namely, 

hypotenuse2 = side 12 + side22 . 
20 Other students do not obtain information from such an abstract statement, and must see the Theorem applied to specific 
examples before they understand it. 

The preferred learning styles are ascertained by a combination of student-counsellor interviews, computer-assisted 
examination of the student, and standard psychological assessment. 

The invention uses the PROFILES to select material to present to the student during each session. The PROFILE 
25 is updated, if required, at each students' learning session, to indicate progress made during the session. This updating 
is automatic, and done non-intrusively. 

Different Presentation of Given Lesson 

30 The invention includes educational programs which present a given lesson in different ways, in order to accom- 

modate the fact that different students assimilate material in different ways. This collection of different presentations 
allows implementation of two teaching approaches. 

1. Different Presentations of SAME Lesson for DIFFERENT Students 

35 

As discussed immediately above, because different students have different learning characteristics, the invention 
selects a suitable manner of presentation from the collection, based on the learning characteristics of the student. The 
selection is made based on the PROFILE. 

4 ° 2. Different Presentations of SAME Lesson for SAME Student 

The collection of presentations can be used to offer different presentations to a given student, if the student fails 
to master a lesson when presented the first time. Three reasons exist which indicate that this approach may be desir- 
able. 

45 One, it is expected that a given student does not maintain constant learning characteristics at all times. 

Two, the characterization of learning style of a student is not a perfect science. Thus, even if the learning charac- 
teristics never change, it is not clear that a perfect match can always be made between a style of presentation and the 
learning characteristics of the student. 

Three, even if the classification of learning style becomes perfected, the subject matter of some lessons may not 
50 be amenable to the learning style preferred by the student. For example, there exists a "left-brain, right-brain" concep- 
tion of human thinking, wherein the left-brain is believed to manage logic, and the right-brain manages creativity and 
imagery. 

For a "right-brain" student, there may exist no directly compatible teaching strategy for explaining "left-brain" subject 
matter. For instance, there may be no perfectly compatible teaching strategy to explain the principles of artistic color 
55 theory to a right-brain student undertaking a curriculum of nuclear physics. 

Therefore, the invention presents a given lesson in successive, different ways, if the student does not master the 
lesson the first time. 
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Subject Matter Expert 

a video collar*™ between me student ana a SU6VIECT >^ m "^^'^ oMKmxBKm the SUBJECT 
Subject Matter Expert 

oSalnsd. beeaus.^W.tlear.ara.epeeteBKlnote^llylxated. 
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An INTELLIGENT ADMINISTRATOR, IA, taking the ?5pj^^J|^ of Md^i^w^^^^^ P^V^^^"® 
the instructional activfty. The .Adoes thefol.ow.ng: •^»^^^^^ ch8B up the student with a 
for each session, administers examination, to the students, ^^^^J^ of student, in a con- 
SUBJECT MATTER EXPERT when necessary. In addrt.cn, the IA assesses tne penorm 

*CTJ;*^ own SUBJECT MATTER EXPERTS when it encounters a condrtfcn which its pro- 

gramming and organization cannot handle. 

Greater Detail Concerning invention 

Invention Utilizes Commercially Available Equipment 

PROFILES and the IA. micrc-computers, such as the well-known, 

1. CLSU.ee Multiple, Linked Computers. In C LS ^^^^^ ,L.ted at locations of the users' 

terials which are genencally called RESOURCES Rt& ^"^" . todab|e RESO URCES are (a) a computer 
which are do^adable and (b) th^e wh^h are not ^ 
nmaram and (W a file stored on a mass storage medium, sucn as a aisc or u« • 
SelSfLoadabie are (a) a 35 mm Aim and (b) a book, in paper format. 

gtntlc and Dynamic Resources 

elude. 10, example, mtormetion **, can be d™rtea*tt mh a. "J*JJ^S5* «£» Wormatlon sen*** 

are also RESOURCES. 
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RE SOURCES can be classified in a different way, namely, as either static or dynamic. The RESOURCES discussed 
above are of the static type, because, at the time of recovery, they are pre-existing. 

Dynamic RESOURCES are not pre-existing at the time of recovery, but come into existence at the time of recovery. 
For example, when television news media cover an event in real time, such as the State-of-the-Union Address of the 
s President of the United States, information contained in the Address becomes available for recovery (if the news media 
is linkable to CLS or an equivalent). The information was not pre-existing, but came into existence at the time recovery 
became possible. (Of course, there is an extremely short time delay between the time of the Address and time recovery 
becomes possible. This time is considered negligible, and does not render the Address pre-existing.) 

10 Non-Downloadable RESOURCES Can be Used 

In general, it is expected that the invention will utilize downloadable RESOURCES primarily. However, because 
the vast storage ability allows the invention to hold a curriculum of truly immense proportions, it is expected that many 
educational courses will refer to materials which cannot be rendered into downloadable format, for reasons such as 

*5 copyright laws. For such courses, the automated retrieval capabilities of CLS become significant. These features are 
described in the Related Applications. 

Storage facilities in CLS are called REPOSITORIES. A REPOSITORY includes one micro-computer, or a group 
of micro-computers at a single location. (REPOSITORIES can also contain more advanced computers, such as main- 
frames and mini-computers.) The REPOSITORIES themselves can be distributed over an extremely wide geographic 

20 area; they can be spread world-wide. As a result, the RESOURCES will likewise be widely distributed, because they 
are stored in the REPOSITORIES. 

However, despite this geographically distributed storage of RESOURCES, and despite the vast total storage ca- 
pability of the overall system, CLS allows the user to deal with all downloadable RESOURCES as though physically 
present on the user's computer. That is, in effect, the user sees all RESOURCES, no matter where located, as though 

25 located in the storage devices of the user's own computer. 

Therefore, several school districts can maintain their own REPOSITORIES. However, because the REPOSITOR- 
IES are linked by CLS, to the student, all RESOURCES appear to be located at a single, convenient location. (Of 
course, under CLS the student can, if desired, ascertain the fact that the RESOURCES reside in different REPOSI- 
TORIES, and are not, in fact, located at a single place.) 

so 3. CLS Has Database Characteristics. CLS can be viewed as a type of database, but with several distinguishing 

features. One, the storage capacity of CLS is, for practical purposes, without limitation. One reason is that the archi- 
tecture of CLS centers upon the PC. Expansion of storage in PCs is simple and inexpensive. Further, additional PCs 
can be added to CLS with little or no software modification: CLS is designed to accommodate this expansion. Stated 
in other words, the PCs are directly concatenate. In principle, there is no practical limit to the amount of storage 

35 available. 

A second feature is that CLS allows a user to see a list of RESOURCES, to which the user is allowed access, and 
allows the user to select a RESOURCE. If the RESOURCE is a computer program, or other object that runs on a 
processor, CLS retrieves the selected RESOURCE, and launches it. 

In the present context, this feature is important, because the RESOURCES include educational computer pro- 
40 grams, as discussed below. When the student, or the INTELLIGENT ADMINISTRATOR, selects a RESOURCE, CLS 
automatically launches it, if possible. 

4. CUSTODIAN of Each REPOSITORY Controls Contents (ie, Resources) of REPOSITORY, and Controls 
Access to RESOURCES Contained within the REPOSITORY. The person, or agency, having physical custody of 
each REPOSITORY has the power to load RESOURCES into storage within the computers of the REPOSITORY. 
45 Thus, the CUSTODIAN controls the contents of the REPOSITORY. Further, CLS allows the CUSTODIAN to designate 
the parties who shall be granted access to each RESOURCE. 

Under the present invention, a local school district, for example, will control the RESOURCES, which contain the 
curriculum for the students. This school district will control access to the RESOURCES, and can grant access to stu- 
dents of other districts, if desired. 
50 5. Each RESOURCE Has a PROFILE. A "RESOURCE PROFILE" is a collection of information which describes 

a RESOURCE. The PROFILE contains, for example, 

a) a descriptive title; 

b) the REPOSITORY containing the RESOURCE; 

55 c) information about physical characteristics of the RESOURCE (media type, such as computer disc, video tape, 

paper book, etc.) ; 

d) relevant dates, such as date of loading into the REPOSITORY; 

e) security-related information; 
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Tjanasuun. 

Adaption of CLS to Education 

A LEARNING PROFILE * to, f- '££35 KSSSSS 

^eSS^^^ 

regarding privacy of the content of the LEARNING PROFILES. 
LEARNING PROFILE Creation 

° LS AS anothe, -n* CLS »se« can 

kssk ass: s=£ sssssr-™ « 

PROFILE Content 

kMMIM attention. B» «y *»* students <» "-"^"^^J^y*. a primy educate., 
students tend to be given similar courses. i „ rtiwiHlia infi«d S at all educational levels. One reason is reduction 

cost in making the indrvidual attention available to additional afe discussed . In general, 

piano illustrates one teaching strategy. ^ ^ |rnitate ^ master 

?lTsen, educa*x»l level - .he student, such a. , » ^^^^^^uKen. andfre process 
~ TSSSnSKSS tof CLS to use «1 mat.tk. to to . 
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of level of competency by the student Level of competency can be determined, in many, if not most, subjects, by 
assessment in a hierarchical fashion. For example, assume that a given student is undertaking a course in calculus. 
Calculus textbooks present material in a sequential manner, in the sense that mastery of earlier material is required 
as a prerequisite to understanding student can be done by determining in which chapter of the textbook the student's 
s mastery ends. 

As another example, assume that the student is undertaking a course in gas turbine engine maintenance. Many 
maintenance procedures involve sequences of events, wherein the order cannot be changed. A student's level of 
competency can be assessed by determining how much of a given sequence the student has mastered. 

It is significant that the source of a student's knowledge which determine the level of competence is not germane 
10 to the assessment process. The assessment process seeks to determine a level of performance, or level of competency, 
because the goal of the overall education process is to enhance ability to perform. 

4. Significant personalized information. This is perhaps a subclass of preferred teaching strategies. This section 
contains information about unique attributes of the student which either present difficulties in teaching the student, or 
facilitate teaching. 

1$ For example, a student who has a hearing impairment may require special lessons, as compared with a student 

having hearing abilities within the norm of a standard population. As another example, a student who has a photographic 
memory may find that learning the vocabulary of a foreign language is an extremely simple task. 

The PROFILES, in general, facilitate the lA's matching of the students' needs with the RESOURCES which are 
suited to those needs. The PROFILES contain information such as that described above, plus additional information 

20 required, to accomplish this goal. 

RESOURCES 

In general, RESOURCES include all materials made available by CLS. In the context of education, RESOURCES 
25 include a significant number of computer programs which teach. There are numerous types of such programs, and 
hundreds, and perhaps thousands, are commercially available today. 

Intelligent Administrator 

30 The Intelligent Administrator (IA) is a system of computer programs, which can operate atone, or in conjunction 

with an SME or other consultant. The I A does the following: 

1 . Based on PROFILES, the I A assesses a student's current standing within a curriculum, and determines the skills 
required for the student's present advancement. 

35 For example, the !A may determine that a given student stands at the beginning of the junior year in high 

school, and that the student has successfully completed 12 of 60 lessons in analytic geometry. Based on this 
assessment, the I A decides that lesson number 13 should be given next. 

2. The I A locates the RESOURCES necessary for the required lessons. In this example, the I A would locate lesson 
13, identified above. Lesson 13 will probably reside in the local school district's REPOSITORY, but, because of 

40 the capabilities of CLS, lesson 1 3 can reside anywhere within the overall CLS system. 

Since multiple teaching strategies are available, and are used if the first-chosen strategy does not produce 
results, the IA locates the multiple RESOURCES which represent the multiple strategies. (In the general case, 
these RESOURCES will not be located in the same REPOSITORY, although they can be.) 

3. The I A assesses whether the RESOURCES are successfully imparting the knowledge desired to the students. 
45 This assessment can be done by using known, standardized testing approaches, given by computer. 

Additional Considerations and Characterizations 

1 . Different presentation of a given lesson was discussed above. In the section entitled "Teaching Strategies Gen- 
50 erally," located below, references are discussed which elaborate on the concept of different learning behaviour of 

different students. These references provide the general principles of creating different presentations. 

A more rote-minded approach would be based on the fact that different teachers themselves probably make dif- 
ferent presentations of a given topic. Therefore, one approach to generating the different presentations is to assign a 
number of teachers, say ten, the task of each writing a lesson explaining a topic. The ten different lessons will provide 
55 ten different presentations for the collection of presentations. 

2. The invention measures the rate of learning of the student, and prompt the student to end a lesson when the 
rate is seen to significantly falter. For example, suppose that a student is studying a subject which is memorization- 
intensive, such as biology. The lessons can be arranged such that learning is presented in groups of twenty concepts. 
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After each group of twenty is presented, an i"*^*™*^ lime fa |ls below the best time by a 

number of attempts, then the IA patches the student mto a Subject Matter Expert. 
3. One form of the invention includes the following components. 

S P-—. — » «» - a *" - ** 8,9 " mm 

available or can be developed based on known principles. 

S^l^II^ are developed according to the teachings of th.s Specfication. 

d) The INTELLIGENT ADMINISTRATOR, which primarily 

I) selects different teaching strategies, based on 

A) profile of student and 

B) success of previous lessons. 

♦ *- ^ ~4 »ho imtpi LIGENT ADMINISTRATOR are known, given the mis- 
The details concerning implementation of the INTELLlGfcN i aumi mo 

sion of the IA as described herein, 
e) The SUBJECT MATTER EXPERTS- 

* Trusses - 1— »» - ***** * m - " n *" w * ,ea,n '" 0 M ^ ^ a 

B. Soma SUKta«p.«.r.o te » mortal ^ d «, 
(rtfch kta«D. Oh* audan* prctartohave ^ e ^^^ Smartly tM»l. and «»,»» 
dia»,,etk»i.l<»»tf*gS!^^ 

C. When technique is being taught, some stuaenxs preier 
of the principles of that demonstration. 

Profiles and Learning Strategies 
) One approach to Developin g « I earning Profile 

The invention obtains necessary data from the student, such as nam. age, and previous .earning comp.eted in 
school. This information a.lows the Al to place the si tude J "^JJ m entry advenlore . (DHferent adven- 

The invention then ascertains the student's preferred learrung W**™*^ JJ jnfluence the choice of entry 
s tures will be given to students of different age, so the age, or last grade completed, ww 

adventure presented to the student.) ascertain whether the learning characteristics have 
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should catch their interest and create enthusiasm for the coming year's studies, different versions will be used for boys 
and girls. 

In this adventure students solve a problem, or pursue an adventure. The choices made indicate their comprehen- 
sion speed and favoured style of learning. 

5 

Learning Speed 

The student's learning speed can be measured by how long it takes a student to solve a given problem, or to 
perform an assigned task. Several problems will be embedded in the adventure; the problems will provide information 
10 and then require the student to apply it in situations which require different levels of complexity and integration. The 
invention can tally the total time elapsed for the student to solve the problems, and compare the total to the norm for 
that grade in the student's school district or region. (This learning speed measure is different from IQ measurement; 
research has shown that even above-average students differ in their learning speed.) 

1$ Physiology Can Correlate with Learning Speed 

There has been some research pioneered by W.C. Sheldon at Harvard in the 1930's and 40's, on the correlation 
between body type and learning characteristics. (Smith, 1949, pp. 310-320), Sheldon delineated three body types, 
based on the embryonic source of tissue: ectomorph (tall and skinny), mesomorph (compact and muscular) and endo- 
20 morph (large and or overweight). 

More recently, Chopra has pointed out that a particular traditional medical system, of interest to him, also defines 
three basic physiological types in a manner similar to Sheldon's. (Chopra 1990, pp. 33-41 ). 

According to Chopra, some students (endomorphs) learn slowly but retain knowledge quite well, and others who 
learn quickly tend to forget just as quickly (ectomorphs). 
25 Therefore, physical examination of students may provide data indicative of learning characteristics. Further, the 

invention can be used to validate, or derive, correlations between measured physiological parameters and learning 
behaviour. When correlations are found, the identification of learning characteristics can be made based on the phys- 
iological parameters, which are presumably easier to ascertain. 

For example, a standard set of physiological parameters of students are measured and placed into the PROFILES. 
30 Known medical and public hearth techniques list these standard parameters. Then, over time, the INTELLIGENT AD- 
MINISTRATOR looks for correlations between learning speed, preferred learning style, etc., and the parameters. 
Known statistical techniques provide the correlation. 

When correlations are found, then the measured physical parameters are used to indicate the learning character- 
istics of subsequent students, rather than testing for the characteristics themselves. 

35 

Preferred Style of Learning 

There is much written in educational psychology about learning styles, usually referred to as "cognitive styles." 
Cognitive style, or learning style, refers to the way in which a student prefers to organize his or her thought processes 
40 - his or her preferred mode of thinking. There are a few different approaches which could be used, but by far the largest 
body of research shows that learning style preferences usually fall into one of two groups, stereotyped as artistic or 
scientific thinking. 

Hunter Breland, a research psychologist for the U.S. national Educational Testing Service, asserts that "the most 
widely examined" cognitive style is the continuum of field dependence/independence (Breland, 1 981 , p. 38). The basic 
45 difference between field dependent and field independent problem-solver is that the former tend to depend on cues 
from the environment to solve the problem, and the latter tend to rely more on internal cues. He quotes a study by 
Witkin et al. (1 977) which indicates that field-independent college students tend to major in the sciences while the more 
field-dependent students gravitate toward majors in education (p. 38). 

Entwistle (1981) writes about Pask"s research categorizing students as "holisf or "serialist." The holist learning 
50 style, called comprehension learning, involves "building descriptions of what is known." The serialist style is called 
operation learning, "the facet of the learning process concerned with mastering procedural details." (p. 93) 

When Pask assigned students to either a matched or mismatched learning situation, the results were notable: the 
matched students were able to answer most of the questions regarding the lesson, while the mismatched students 
generally scored less than 50% correct. Entwistle's conclusion is that although teachers will never provide as extreme 
55 an example of mismatching, there is evidence in primary education to support the fact that different teaching methods 
are effective to different degrees for students with different personality characteristics. 

There has been other research indicating that students differ in their preference of inductive or deductive reasoning. 
Another area of research has been whether students prefer to use what are commonly considered "right brain" skills 



9 



EP 0 710 942 A2 

(create association, imagery, anaiogies, spatfc. relationships, feeiings) or ,eft bra," *» sequence, organ- 

ization, structure, procedure). „ llft «iinn is whether a student prefers to use logical, 

All of these approaches have the same theme: the ^s^ejst^n >s Most P aut hors point out that 

procedural, .inear thought processes or holistic creatrve ^^^^SSS^ - auth ° r 
many learners are flexible and can move "^Xj^n^^Ston^ a problem, and the ideal is to be 

in the context of the entry adventure. If a student „ , ^^^^^JS^^ ■ P^ erence tor one 
Delivering the Content and Mastery of the Material 

tLi. 31. M» BKen ton, G.gn.S Ess*** ot ^^Xuo^nSeas Mortn. t° <*•».. c«* 
"external." . . . M rtr clfi ,, Q an d external conditions define certain aspects oi 

m«o »quM » oWw. ton Gagnrt Tne S MWOT "a.» ,««•<**» «*» 

the new material presented. -«, n »h/A structure (usually 'm the form of an advance 

One external condition is stimulation of the appropnate ^" rt ^^ Athird 



Table 3.1 



^ M a „r nateoories of H uman Capabiifties. Repre s enting the Outcomes of Learning with Examples of E ach 
Learning Outcome | T- " Made Possible by the Capab.Lty 



Verbal Information 

Intellectual Skill 
Discrimination 
Concrete Concept 
Defined Concept 
Rule 

Higher-order Rule 
Cognitive Strategy 



Stating the provisions of the First Amendment to the U.S. Constitution 
Showing how to do the following: 
Distinguishing printed b's from d*s 
Identifying the spatial relation "be low" 
Classifying a "city" by using a definition 
Demonstrating that water changes state at 1 00 C 
Generating a rule for predicting rainfall, given conditions of location and terrain 

Originating a novel plan for disposing of fallen leaves 

■ continuation of the Table on the next page 
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Table 3.1 (continued) 



Five Major Categories of Human Capabilities, Representing the Outcomes of Learning with Examples of Each 


Learning Outcome 


Example of Human Performance Made Possible by the Capability 


Attitude 
Motor Skill 


Choosing swimming as a preferred exercise 

Executing the performance of planing the edge of a board 
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The learning of motor skills (e.g., courses in drafting, carpentry, etc. in the curriculum) requires the student to 
master in overall sequence and pattern of movements. Especially in the case of a complicated procedure (e.g., con- 
structing a chair) sometimes the sequence must be learned in parts, which are then put together. The main external 
condition required is repeated practice, which makes performance more and more smooth and predictable. 

Attitudes are expressed behaviorally; therefore one internal condition for learning new attitudes is that the learner 
must have mastered whatever skills or knowledge the behaviour requires (e.g., knowledge of the rules in order to enjoy 
playing chess, etc.) Another internal condition is that the learner must have admiration and respect for people who are 
seen doing the behaviour; this is called "human modelling" (p. 46.) The only external conditions which seem to be 
effective are that either the learner himself or a human model experiences the effects of an action as "good" or "bad." 

A summary of the external conditions which facilitate learning is shown in Table 4.2, from Essentials of Learning 
for Instruction (Gagne, 1975, p. 93). One way the invention will ensure mastery will be that the entire curriculum will 
be designed in accordance with these sound and widely accepted learning conditions of Gagne. 

The invention has two ways to help a student who demonstrates through his or her score that internal conditions 
of learning are deficient (e.g., prerequisite skills or knowledge are lacking). The first is that a HELP screen is always 
available at the student's request. To avoid boredom or frustration, a student will be able to access a HELP screen at 
any point during an instructional unit. This first level HELP screen will allow the student to: 

~ change skill levels (learning speeds) 

- change learning styles 

- request another explanation 

- request review of any previous material 

- request a conference with a teacher 

Depending on the option chosen, the invention will then adjust a student's learning speed up or down, give another 
explanation and examples (one in the same learning style and one in a different learning style), review specific sections 
in the unit (or all previous information in the unit), or connect the student to a live video teleconference with a teacher. 
Access to this HELP screen is optional, and a student may choose it once, several times, or not at all during a unit of 
instruction. 



Table 4.2 



A Summary of External Conditions Which Can Critically Influence the Processes of Learning 



40 



45 



50 



55 



Class of Learning Objective 



Critical Learning Conditions 



Verbal Information 



Intellectual Skill 



Cognitive Strategy 



1 . Activating attention by variations in print or speech 

2. Presenting a meaningful context (including imagery) for effective coding 

1. Stimulating the retrieval of previously learned component skills 

2. Presenting verbal cues to the ordering of the combination of component skills 

3. Scheduling occasions for spaced reviews 

4. Using a variety of contexts to promote transfer 



Verbal description of strategy. 

Providing a frequent variety of occasions for the exercise of strategies, by posing 



1. 

2. 

novel problems to be solved. 



Continuation of the Table on the next page 
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Table 4.2 (continued) 



. c „, ^erna. Condftions Which Can Crftca.lv Influence the Processed Learning^ 



Class of Lear ning Objective 
Attitude 



Motor Skill 



Critical Lea rning Conditions _ 

1 Reminding learner ot success experiences lo llowlng cho.ce-of parfcufa. acUon; 
alternatively insuring identification with an admired 'human model 

2 P TSg "he chosen action; or observing its performance by the human mode. 

model 

LPresentingverbalorother guidance tocuethe learning of the executrve subroutine 

2 Arranging repeated practice 
3. Furnishing feedback with immediacy and accuracy 



Students who score average or above average will be able to: 

- go to the next unit 

- change subjects 

- Request a live conference with teacher 

- Log ofl for now. 

Th.c^eo^-hS^ECT^^ 

day. or CLS can page the student «» a ^^^S^SSt, be g»» a diagnostic check. This ts the 
A student who scores b.low avoage on theu* ^"S'SVolher totems, lit. diagnostic *eck 

from. 



- Too easy 



) 



5 



» Too hard . thi k this aboul a curr iculum that is too holistic) 

- Other 

(Re-v»,dln9 may be necessary to, yW 
nostic step the student will then be given a menu screen wrth the choices. 



- further study 

- change subjects 

- logoff 



the remedla, »» k corr^e. the scce * ^"^^^ , " n « ^ """ 

assignment Ul* the .ystem to cover ^r^^^^rtenf. prelercnces can lead him through the 
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being sure that the entire year's curriculum is completed on time. 

Evaluation and revision must be built into the implementation of the system, especially for the first two years of 
use. Both the student and teacher should evaluate each unit of instruction as it is completed. The student could have 
a very short on-screen questionnaire immediately after the unit score is displayed, and the teacher could have the 
s option of recording any comments about the content or design of the unit in the light of that student's experience. 

Sample Lesson 

Johnny, age 1 0, logs on to the system for the first time. The screen asks him to type his name, age, and assesses 
10 Johnny's last grade completed in school, which in this case was fourth grade. 

The computer automatically branches Johnny into the fifth grade entry adventure for boys - the world of ancient 
Welsh legends, brought to life again through a time warp caused by the bizarre collision of incompatible electromagnetic 
fields on the exact spot where the Lord of Death was vanquished centuries ago. Death and his forces are abroad again, 
causing terrible damage. The challenge is to find him and trap him into returning to this spot, where the quantum 
is mechanical laws of nature are normally strong enough to hold him fast. 

To help Johnny solve this challenge, two guides provide assistance: one explains things using analogies and 
associations, and the other uses logical, linear, no-frills explanations. Johnny is frequently asked which of these guides 
he wants to ask for advice; in this way, the system can determine whether Johnny has a preferred learning style. 
Johnny is given information of varying complexity at different points in the adventure. He is then asked to apply it 
20 in a number of situations. The computer tracks how many choices it takes Johnny to solve the problem, and compares 
this number to the norm. Assume that Johnny falls into the lower range. 

Having finished the entry adventure, CLS identifies Unit 1 of the science curriculum. He first sees a short video 
clip of the science teacher, who introduces himself, explains how the unit is structured, and reminds Johnny that the 
HELP screen is available at any time, and that Johnny call talk with him in person by choosing that option. Then Johnny 
25 begins Unit 1 . 

The testing indicated that Johnny is a slower learner who is more comfortable with a holistic learning style, so he 
is branched into the holistic-dominant curriculum at the slower learning speed. First he sees and hears the story which 
acts as the advance organizer for the year's science study: there is a benevolent extraterrestrial messenger who has 
been given one year to convince his superiors that the earth should be spared from destruction. 
30 Johnny's lessons examine selected features of the earth. At the end of each lesson, Johnny must provide infor- 

mation to the messenger which indicates whether the features studied have value, and should be preserved, so that 
the messenger can relay the information. The learning objectives for the year will be listed in this context. Then Johnny 
will see the tasks (learning objectives) that he must master for Unit 1 on Geology. 

The learning outcomes expected in unit 1 also verbal information, intellectual skills (all levels) and cognitive strat- 
us egies. Gagne's critical learning conditions (e.g., presenting important ideas in context or building in occasional reviews 
of what has been learned) from Table 4.2 provide the structure for the stories, games, and adventures which comprise 
the unit of instruction. 

Johnny works along in this highly - but transparently structured - learning environment until he doesnl understand 
something. At that point, he remembers that he can use the HELP screen. He chooses the HELP screen and indicates 
40 that he wants a further explanation. He is given two more explanations (one in each learning style) with examples and 
two practice questions at the end. His answer indicate that he understands, and he is branched back into the unit. 

Later in the unit, he isnt sure that he understands something and he chooses "practice questions" under HELP 1 . 
Still confused after those he asks for further explanation, which still doesnl clear up the problem. He is automatically 
branched into a live teleconference with the teacher, who sets him back on track, and tells Johnny how he can get 
45 more information on the subject if he wants, but tells him that now he can also go on if he prefers. 

Johnny continues work in the unit until he has another question; he calls up the HELP screen and selects "further 
explanation." This time he understands well enough after the explanations to answer the two practice questions cor- 
rectly, and he is then branched back into the unit. 

Johnny finishes the unit with a test of his mastery of the learning objectives for the unit. Rather than calling it a 
so test, the system presents it as his report for the extraterrestrial; it includes geological reasons why the earth, and the 
study of its geology, is important. 

Johnny finishes the unit with an average score. He is asked to answer three short questions ("What did you like 
best about this unit?" "What did you like least...?" "Any ideas for making it better?") regarding the appeal and effec- 
tiveness of the unit 

55 Then he is given the options of going on to the next unit, changing subjects, talking with the teacher, or logging off. 

Figures 2 - 4 illustrate part of the procedures described above, in flow-chart fashion, and are considered self- 
explanatory. 
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Definitions 



10 



15 



20 



mathematics has a known content. ^ amnlo tor a curriculum in mathematics, diflerential equations is a 



Claims 
1. 



25 select and run one of said educational programs. 

a plurality <a .0*9 comrnmcators. «a* 0> l ^^~L5^ at0111 J ulMk Mnfeg OHM**"* ^ 

3. A system according to claim 2, comprising lessons which are 



i) similar as to topic; 
35 ii) non-similar as to presentation; and 

iii) progressive 



40 



45 



consultant. 
so connectable. 



instruction programs. 



14 



EP 0 710 942 A2 



9. A method according to claim 8, characterized in that at least one ot said instruction programs does the following: 

i) makes a first presentation of a first topic to the student; 

ii) assesses whether the student grasps the topic, and 

5 

A) if so, presents a second topic to the student; and 

B) if not, makes a second presentation of the first topic. 

1 0. A method according to claim 9, characterized in that said second presentation is different from the first presentation. 

10 

11. A training system for students, characterized by: repository means, for storing training programs in a plurality of 
microcomputers, and having a storage capacity which is expandable, by addition of more microcomputers; remote 
computers, linkable with said repository means; and software means, for displaying, on a remote computer, an 
inventory of all stored training programs, and allowing a user to select a training program and run it. 

15 

1 2. A system according to claim 1 1 , characterized in that the further comprising a profile of each student, which contains 
learning characteristics of the student. 

1 3. A system according to claim 1 1 or claim 1 2, characterized by means for selecting a teaching strategy for a student, 
20 based on the contents of said profile of said student. 
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INTELLIGENT ADMINISTRATOR 
EXAMINES STUDENT'S PROFILE 
AND SELECTS APPROPRIATE 

LESSON AND TEACHING 
STRATEGY FOR THAT LESSON 



FIG. 2 



CLS RUNS PROGRAM 

WHICH PRESENTS 
LESSON ACCORDING 

TO TEACHING 
STRATEGY SELECTED 




CHANGE 
STRATEGY 


4 








MASTERY 



MODIFY PROFILE TO 
INDICATE MASTERY AI 
SELECTS NEW LESSON 



PATCH TO 
SUBJECT MATTER 
EXPERT 
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